Abstract: 'Knowledge Management' (KM) is a promising business management concept that is gaining wide acceptance and is being implemented in various sectors to achieve improved level of performance and competence. Project management competence is one of the most significant criteria upon which the project performance is dependent on. Further, effective project management relies on the project manager's competency and authority. Construction Project Managers (CPManagers) play a key role in the success of a construction project. Assessment and improvement of the Skill, Knowledge, and Competency (SKC) levels of CPManagers will be valuable to CPManagers as well as the organisation. Selection and allocation of suitable CPManagers to projects is a challenging issue. An ontology-based KM framework for performance improvement of CPManagers has been proposed. Ontology of SKC of CPManagers, Construction Projects, and KM Tools constitute the knowledge component. Various elements of competence that are required for CPManagers have been identified.
INTRODUCTION
With the construction industry becoming more information and knowledge intensive, it has become essential for construction organisations to manage the knowledge embedded in the construction business processes to remain competitive. 'Knowledge Management' (KM) is a promising business management concept that is gaining wide acceptance and is being implemented in various sectors to achieve improved level of performance.
Project management competence is one of the most significant criteria upon which the project performance is dependent on. Further, effective project management relies on the project manager's competency and authority. Construction Project Managers (CPManagers) play a key role in the success of a construction project. They are one of the important knowledge resources in a construction organisation. Assessment and improvement of the Skill, Knowledge, and Competency (SKC) levels of CPManagers will be valuable to CPManagers as well as the organisation.
Selection and allocation of suitable CPManagers to projects is a challenging issue. The SKC of a perfect CPManager for a given project has to be defined based on project characteristics and environmental variables. The CPManagers having SKC close to the defined target level also have to be identified. This requires a systematic procedure for the assessment of SKC levels of available CPManagers. A hybrid approach that combines the assessment of personal qualities (input-oriented; macro-level; person-oriented) as well as the functional analysis (output-oriented; micro-level; task-oriented) is appropriate for the realistic assessment. The objective of this paper is to present the proposed conceptual model, which is an ontology-based KM framework for performance improvement of CPManagers.
LITERATURE REVIEW
A brief review of literature related to the role of CPManagers in the performance of construction projects, competency development of project managers, KM in construction, and ontologies in KM systems is presented in this section.
Construction Project Performance -Role of CPManagers
Various attempts have been made by researchers to identify critical success factors (CSF) in construction. A review related to CSFs in construction revealed that a number of variables influencing project success can be grouped under five main categories, viz., human-related factors, project-related factors, project procedures, project management actions, and external environment [1] . To achieve a successful project delivery the project manager should fulfill a number of roles including those of facilitator, coordinator, motivator, and politician. However, the review of literature suggests that attention paid to the development of appropriate performance measures for project managers is marginal [2] .
Competency Development of Project Managers
There are two main approaches for the assessment of competency of managers, one originated from USA and the other from UK [3] , [4] . The former approach deals with the personal qualities of the managers that means input-oriented and a macro level approach. The UK-originated approach is task-oriented (output-oriented) involving functional analysis at micro level.
Both the approaches are complementary to each other. The Project Management Institute (PMI) has come up with a generic framework for competency development of project managers [5] . Several factors influencing the performance of CPManagers were reported [2] , [6] , [7] , [8] . There is a need for a holistic approach for the performance framework of project managers [9].
KM in Construction
The applicability and usefulness of KM The research efforts in the field of KM in construction are limited. With KM showing promise to improve the organisational performance and limited attention paid to the development of appropriate system for performance measure of CPManagers, there is a need for investigating the role of KM in the performance improvement of the CPManagers.
FRAMEWORK DESCRIPTION
The concept map that illustrates the proposed ontology-based KM framework for performance improvement of CPManagers is presented in Figure 1 . The ontology of SKC of CPManagers, Construction Projects, and KM Tools constitute the knowledge component. These ontologies represent the body of knowledge in their respective domains. They also turn out to be the standard vocabulary that makes possible a common understanding among the personnel in the organisation, which prevent ambiguity.
The objective is to identify the CPManager with right SKC for the project at hand. It involves the assessment of the SKC of the available CPManagers as well as defining the target SKC to successfully manage the project in hand. By mapping the current SKC level to the target SKC (which has been arrived at based on the project specifications, 
Ontology of Construction Projects
external environment and the ontology of SKC of CPManagers) one can select the CPManager with the best possible combinations of SKC required to successfully complete the project. As it is near impossible to identify the ideal CPManager for a given project, it is possible to enhance the SKC level of the best CPManager among those available through KM.
Elements of Competence for CPManagers
The elements of competence required for CPManagers have been identified using the PMI's framework for competency development of project managers [5] A knowledge mapping of current-desired state of these three domains, Transfer (Internal/External), Ownership (Individual/Group) and Conversion (Implicit/Explicit) has been done. This mapping will be helpful in deciding on the strategies for improving current SKC level to target level. The ontology of the KM Tools has been implemented using Protégé [19] . The class hierarchy of the KM Tools ontology can be found in Figure 3 .
The ontology of the KM Tools defines and describes various KM tools that can be adopted in different contexts to achieve specific KM objectives.
It forms the knowledgebase of the proposed KMS prototype along with the ontology of SKC of CPManagers. It has been proposed to define the target level of SKC of CPManagers by considering the current project characteristics and the external environment. The factors to be considered have been identified. The ontology of SKC of CPManagers will facilitate this process.
Competency Assessment of CPManagers
An approach for the 360 degree evaluation and assessment of project management as well as personal competency of CPManagers is being developed. It is being developed as a hybrid approach of USA and UK-based approaches as discussed in the literature review.
It has been proposed to define the target level of SKC of CPManagers by considering the current project characteristics and the external environment. The factors to be considered have been identified. The ontology of SKC of CPManagers and ontology of Construction Projects will facilitate this process. An algorithm is to be proposed for recommending KM strategies for improvement of performance of CPManagers based on current & target level of competence with the aid of ontology of SKC and KM tools.
The implementation of the proposed ontology-based KM framework is an ongoing project. A pilot survey shall be conducted to refine and finalise the elements of competence. Behaviourial Event Interviews shall be conducted for the assessment of SKC of CPManagers. The entire framework will be tested using case study approach.
SUMMARY
Selection and allocation of suitable CPManagers to projects is a challenging issue. An ontology-based KM framework has been presented for the performance improvement of CPManagers. Implementation of this framework in a construction organisation can improve the effectiveness & efficiency of the CPManagers and also it provides a solid platform for recruitment, training, self-learning and personal career development of CPManagers. 
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